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Orthotopic lower urinary tract reconstruction to the native intact urethra
following radical cystectomy for bladder cancer was slower to gain clinical
acceptance for women than for men. Until the 1990s, little was known about
the natural history of urethral involvement by urothelial carcinoma in women
with primary bladder cancer. The increasing availability of pathologic data to
define the incidence of and risks for urethral involvement in women sparked
an increasing interest in orthotopic diversion in female patients. Pathologic
guidelines have been suggested to identify women suitable for orthotopic
diversion. Preoperative involvement of the bladder neck is a significant risk
factor for secondary tumor of the urethra, but is not an absolute contraindi-
cation, as long as full-thickness, intraoperative frozen-section analysis
demonstrates no tumor involvement of the proximal urethra. Although less
common, anterior vaginal wall tumor involvement may be a significant risk
factor for urethral tumor involvement. Other pathologic parameters, including
tumor multifocality, carcinoma in situ of the bladder, and tumor grade and
stage, do not seem to be absolute contraindications. Long-term follow-up is
critical for all patients. Women undergoing orthotopic reconstruction, if ap-
propriately selected, should be assured of an oncologically sound operation
and good function with their neobladder.
[Rev Urol. 2006;8(2):54-60]
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During the mid-1990s, orthotopic lower urinary tract reconstruction to the
native intact urethra became an oncologically acceptable and clinically
appropriate option of urinary diversion for women undergoing radical

cystectomy for bladder cancer. However, because little was known about the
natural history of urethral involvement by urothelial carcinoma in women with

RIU0260_04-20.qxd  26/4/06  4:00  Page 54



Orthotopic Urinary Diversion in Women With Bladder Cancer

VOL. 8 NO. 2  2006    REVIEWS IN UROLOGY    55

primary bladder cancer, orthotopic
diversion for women did not gain
the rapid clinical acceptance that
was seen for men with this disease.1

The relative paucity of information on
urethral tumor involvement in
women before 1990 reflects the lower
incidence of transitional cell carci-

noma (TCC) in women than in men. It
is estimated that in 2005, 47,010 new
cases of bladder cancer will have been
diagnosed in men, compared with just
16,200 in women.2 This gender imbal-
ance, coupled with the notion that
the shorter female urethra is closer to
the bladder neck and thus potentially
closer to tumor, made total urethrec-
tomy during radical cystectomy the
standard of care from an oncologic
perspective. However, the increasing
availability of pathologic data to de-
fine the incidence of and risks for
urethral involvement in women
sparked an increasing interest in, and
subsequent clinical application of and
experience with, orthotopic diversion
in female patients. As a result, patho-
logic guidelines have been suggested
to identify women suitable for ortho-
topic diversion following cystectomy
for bladder cancer. We review the cur-
rent literature on the pathologic
guidelines for orthotopic diversion in
women and the outcomes of the re-
tained urethra following this form of
urinary diversion. 

Developing Guidelines:
Preserving the Urethra
in Women
Before 1990, minimal pathologic in-
formation was available on urethral
involvement by cancer in women

with TCC of the bladder. Ashworth3

reported in 1956 a lower incidence
of urethral tumor involvement in
women (1.4%) with bladder cancer
than in men (4.1%). This finding was
based on a cystoscopic study of 293
patients. Other studies, in the 1970s
and 1980s, dealt with urethral in-

volvement with little or no attention
to women.4-6 In 1990, De Paepe and
colleagues7 reported urethral tumor
involvement in 8 of 22 (36%) female
cystectomy specimens involved by
TCC. This retrospective study sug-
gested a frequent concurrence of car-
cinoma in situ (cis) of the bladder
with involvement of the urethra in fe-
male patients, and advocated routine
urethrectomy with cystectomy in
women, specifically for those having
invasive bladder cancer with associ-
ated cis of the bladder. However, the
authors emphasized that 64% of these
patients had no urethral involvement,

and information on previous treat-
ments (before cystectomy) and the lo-
cation of the primary bladder tumor
was not provided or evaluated for
these women.

To determine criteria for the preser-
vation of the urethra in women
(specifically for the application of or-
thotopic lower urinary tract recon-

struction), Coloby and colleagues8

retrospectively reviewed and mapped
47 female cysto-urethrectomy speci-
mens. Three women (6%) had carci-
nomatous involvement of the urethra.
All 3 cases of primary bladder tumor
demonstrated bladder-neck involve-
ment and were high stage (pT3 or
greater) and high grade. Six of 9 pa-
tients (67%) with bladder-neck in-
volvement in this study, however, did
not have secondary urethral involve-
ment. These findings suggested that
urethral tumor involvement in
women undergoing cystectomy for
TCC of the bladder was rare and that
certain pathologic characteristics
(eg, bladder-neck involvement) could
possibly be used to select appropriate
female candidates for orthotopic
diversion.

Stenzl and associates9 studied the
long-term risk of secondary urethral
tumors in 356 women with bladder
cancer, to further define these patho-
logic risk factors. Overall, 7 of the 356
(2%) had urethral tumor at presenta-
tion, similar to the rate reported by
Ashworth.3 Localization studies re-
vealed a statistically significant corre-
lation between bladder-neck involve-
ment by the primary bladder tumor

and the presence of secondary ure-
thral tumor in 19% of patients with
bladder-neck tumor. Importantly, ure-
thral involvement did not occur with-
out simultaneous bladder-neck in-
volvement in these women. Tumors
located at the trigone showed a weak
correlation with urethral tumor in-
volvement. Furthermore, pathologic

The relative paucity of information on urethral tumor involvement in women
before 1990 reflects the lower incidence of transitional cell carcinoma in
women than in men.

The findings suggested that urethral tumor involvement in women undergo-
ing cystectomy for transitional cell carcinoma of the bladder was rare and
that certain pathologic characteristics (eg, bladder-neck involvement) could
possibly be used to select appropriate female candidates for orthotopic
diversion.
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stage, tumor multifocality, number of
tumors, presence of cis, or duration of
disease did not seem to predict ure-
thral tumor involvement. Interest-
ingly, when considering only patients
who were candidates for radical cys-
tectomy (those with invasive localized
disease; ie, T2-3b, N0, M0), only 1%

(1/104) had secondary urethral tumor.
The authors appropriately concluded
that the female urethra is pathologi-
cally suitable for orthotopic lower
urinary tract reconstruction in the
vast majority of women with invasive
bladder cancer, provided that neither
preoperative bladder-neck biopsies
nor intraoperative frozen section of
the bladder-neck margin shows any
tumor or significant atypia. 

Stein and associates10 sought to de-
fine the incidence of urethral involve-
ment in women following cystectomy
for primary bladder cancer, in order
to better clarify which women are
appropriate candidates for orthotopic
diversion. Sixty-seven women who
underwent radical cystectomy for TCC
were pathologically evaluated. In
this retrospective series, 9 patients
demonstrated urethral tumor involve-
ment (13%). Of the patients with
bladder-neck involvement, 53% (9/17)
had urethral involvement. However,
no patient with an unaffected bladder
neck had urethral tumor involvement.
The association between bladder-neck
and urethral involvement was statisti-
cally significant (P � .0001), consis-
tent with Stenzl and colleagues’ find-
ings.9 In the same study,10 anterior
vaginal wall tumor involvement was
also identified as a major risk factor
for urethral involvement. All women

with tumor extending into the vagi-
nal wall (P4) had tumor at the bladder
neck; 50% of these women had ure-
thral involvement. The association
between multifocal cis and bladder
and/or urethral involvement, how-
ever, was not significant. All patients
with urethral involvement had blad-

der-neck involvement, regardless of
the presence or absence of cis. 

The finding of vaginal wall in-
volvement as a significant risk factor
for urethral involvement was further
substantiated by Maralani and associ-
ates.11 In their study, 43 women with
primary bladder cancer underwent
radical cystectomy, and the specimens
were then retrospectively reviewed.
Seven patients (16%) were found to
have urethral tumor. Of the potential
risk factors for urethral involvement

that were analyzed (presence or ab-
sence of cis, multifocality, location of
tumor, stage, grade, vaginal involve-
ment), only vaginal involvement was
significantly associated. Contrary to
the previous series demonstrating
strong associations between bladder-
neck and urethral tumor involve-
ment,8-10 there was no significant as-
sociation of this type in this series.
Interestingly, 5 of the 7 patients with
urethral involvement demonstrated
only submucosal involvement of the
urethra by tumor, and none of these
were found to have gross disease pre-

operatively. This finding underscores
the importance of obtaining an intra-
operative full-thickness frozen sec-
tion of the proximal urethra at the
distal margin of the cystectomy spec-
imen to exclude any urethral tumor
involvement.

In another important female cys-
tectomy series, contrary to the previ-
ous studies,8-10 Chen and associates12

reported “skip lesions” of tumor in-
volving the urethra in the absence of
bladder-neck involvement. Overall, 9
of 115 (8%) female cystectomy speci-
mens demonstrated urethral tumor.
Again, bladder-neck involvement was
significantly associated with the pres-
ence of urethral tumor. Two patients,
however, had pathologic apparent
skip lesions, with a negative bladder-
neck section from the cystectomy
specimen. This again underscores the
importance of an intraoperative full-
thickness frozen section of the proxi-
mal urethra to rule out urethral in-
volvement. Furthermore, preoperative
biopsies of the bladder neck may be
insufficient to rule out submucosal
extension of tumor into the urethra or

even skip lesions of the urethra in
women with bladder cancer. Table 1
shows the percentage of women with
primary bladder cancer found also to
have urethral involvement by tumor.
These data are only from those
women who were selected and under-
went cystectomy.

Evaluating Outcomes of
Orthotopic Diversion in Women
Stein and associates13 prospectively
evaluated the pathologic risk factors in
women described earlier,10 to deter-
mine whether the proposed risk factors

The female urethra is pathologically suitable for orthotopic lower urinary
tract reconstruction in the vast majority of women with invasive bladder
cancer.

Of the potential risk factors for urethral involvement that were analyzed
(presence or absence of cis, multifocality, location of tumor, stage, grade,
vaginal involvement), only vaginal involvement was significantly associated.
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would in fact select for appropriate
candidates for orthotopic diversion.
From January 1992 through June
1997, 71 consecutive cystectomy
specimens from women who had un-
dergone anterior pelvic exenteration
for primary bladder TCC were patho-
logically evaluated. Specimens were
evaluated for cell of origin, number
and location of tumor (focal and mul-
tifocal), grade, stage, and presence of
cis. In addition, the women undergo-
ing orthotopic diversion had intraop-
erative frozen-section analysis of the
distal surgical margin (proximal ure-
thra), which was compared with the
permanent or final histologic diagno-
sis of the proximal urethra. Tumor in-
volving the urethra was found in 5 of
the 71 patients (7%), all of whom had
bladder-neck tumor. No specimen
with an uninvolved bladder neck had
tumor involvement of the urethra.
Bladder-neck involvement occurred
in 14 patients (20%). Concurrent ure-
thra and bladder-neck involvement
by tumor showed a statistically sig-
nificant association. This again
confirmed previous retrospective

studies8-10,12 and the observation that
bladder-neck involvement is a signif-
icant risk factor for secondary tumor
of the urethra. No other pathologic
parameters showed statistically sig-
nificant associations with urethral in-
volvement by tumor.

Even though bladder-neck involve-
ment was shown to be the strongest
pathologic risk factor for urethral in-
volvement, the majority of women
with bladder-neck involvement have

a normal (tumor-free) urethra. In the
same study by Stein and colleagues,13

9 of 14 patients (64%) with bladder-
neck tumor had a normal urethra,
confirming the earlier pathologic
finding.10 These authors therefore ad-
vocate intraoperative frozen-section
analysis of the proximal urethra (dis-
tal surgical margin) to determine
the appropriateness for orthotopic

diversion in women undergoing radi-
cal cystectomy. Stein and associates13

also reported 100% correlation be-
tween intraoperative sections and the
final histologic diagnosis of the prox-
imal urethra. When the data from this
(prospective) series are combined with
those from Stein and colleagues’ pre-
vious retrospective study,10 31 of 138
patients (22%) had bladder-neck tu-
mors, but only 14 (10%) demonstrated
urethral involvement. Of the women
with bladder-neck involvement, ap-
proximately 50% had a normal ure-
thra. Thus, bladder-neck involvement
is not necessarily an absolute con-
traindication to orthotopic lower uri-
nary tract reconstruction in women,
but rather is an important risk factor.

Follow-up of women who have un-
dergone radical cystectomy is para-
mount in validating the aforemen-
tioned pathologic risk factors and
criteria for construction of an ortho-
topic neobladder (Table 2). Stein and
associates14 provided their clinical
follow-up data on the first 88 women
to receive orthotopic diversion at the
University of Southern California
(study period of June 1990 through
August 1999). Median follow-up was
30 months. Eighty-one patients (92%)
had surgery for pelvic malignancy,
including 71 (80%) with TCC. Seven

patients (8%) underwent an ortho-
topic diversion for benign conditions.
No urethral recurrences of malig-
nancy were reported during this
follow-up period.

Ali-El-Dein and associates15 simi-
larly reported their clinical experience
with orthotopic bladder substitution
in women after radical cystectomy.
A total of 145 women underwent

Table 1
Secondary Urethral Tumor Involvement in Women With Bladder Cancer

Treated With Radical Cystectomy

Number (percent) with 
Study* Number of patients urethral involvement

Coutts et al. (1985)5 13† 6 (46%)

De Paepe et al. (1990)7 22 8 (36%)

Coloby et al. (1994)8 47 3 (6%)

Stein et al. (1995)10 67 9 (13%)

Maralani et al. (1997)11 43 7 (16%)

Chen et al. (1997)12 115 9 (8%)

Stein et al. (1998)13 71 5 (7%)

Total 378 47 (12.4%)

*All studies are retrospective except Stein et al. 1998,13 which is a prospective study.
†Although 18 women underwent cystectomy, only 13 urethras were available for study, due to
faulty fixation or loss of tissue.

Bladder-neck involvement is not necessarily an absolute contraindication to
orthotopic lower urinary tract reconstruction in women, but rather is an im-
portant risk factor.
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orthotopic diversion between January
1995 and December 2001, with mean
follow-up of 17 months. Histologic
subtypes of bladder cancer consisted
of squamous cell carcinoma in 88
(60.7%), TCC in 31 (21.4%), and ade-
nocarcinoma in 17 (11.7%). Isolated
urethral recurrence developed in 2
patients (1.4%). One of the 2 patients
had cis that involved the trigone in
the cystectomy specimen. The second
patient with a urethral recurrence had
lymph node–positive disease at the
time of cystectomy. The authors spec-
ulate that urethral involvement may
have been from caudal (retrograde)
spread of tumor to involve the ure-
thra. It is hypothesized that bladder
cancer adjacent to the bladder neck
with grossly enlarged lymph nodes
can cause reverse lymphatic flow and
subsequent tumor cell drainage to the
external inguinal nodes. This could
potentially lead to periurethral in-
volvement by tumor cells in the rem-
nant urethra.

Other reports analyzing urethral
recurrence rates in women undergo-
ing cystectomy and orthotopic diver-
sion have also been published. Lee

and associates16 prospectively evalu-
ated 53 women who underwent radi-
cal cystectomy and orthotopic diver-
sion (from September 1995 to
February 2003), with mean follow-up
of 24 months. Fifty-two patients
(98%) were treated for bladder carci-
noma. The authors found 42 patients
(80%) alive and disease-free at follow-
up and 2 patients alive and with dis-
ease (3.8%); 6 patients (11.5%) had
died of the disease; 2 (3.8%) had died
of other or unknown causes. All can-
cer deaths resulted from metastatic
disease, and no urethral or local re-
currences were reported. Hassan and
colleagues17 retrospectively reviewed
their experience with orthotopic di-
versions following radical cystec-
tomy in both male and female pa-
tients. Of the 196 patients who
underwent radical cystectomy and
orthotopic diversion, only 29 (14.8%)
were female. Overall, 1 urethral re-
currence was identified in a male
patient and none in the female group.
None of the women had bladder-
neck involvement documented
preoperatively or on final pathologic
evaluation. 

Stenzl and associates18,19 evaluated
results from a multicenter study of
102 women who underwent radical
cystectomy and orthotopic urinary
diversion for pelvic malignancies.
Ninety-six patients (94.1%) had pri-
mary bladder cancer (TCC in 81 pa-
tients, adenocarcinoma in 8, squa-
mous cell carcinoma in 5, small cell
carcinoma in 1, and 1 unclassified).
The remainder included cervical can-
cer (2 patients), vaginal carcinoma (1),
fallopian tube carcinoma (1), uterine
sarcoma (1), and rectal carcinoma (1).
Mean follow-up was 26 months. All
patients receiving orthotopic bladders
had negative results on preoperative
staging bladder-neck biopsies and in-
traoperative frozen section of the dis-
tal margin (proximal urethra). No ure-
thral recurrences were reported in the
88 patients (86.3%) alive at the com-
pletion of the study. 

Jones and associates20 reported the
case of a 63-year-old woman who
underwent a radical cystectomy and
orthotopic ileal neobladder for pT1,
N2, grade 3 TCC of the bladder. The
patient presented 3 years later with
obstructive voiding symptoms and
was found to have a recurrence at the
neobladder-urethra anastomosis. The
tumor was found to be infiltrating
the anterior vaginal wall. Although
the tumor was resected, the patient
died 3 months later from metastatic
disease. The authors speculate on the
potential of metastatic lymphadenopa-
thy as a contraindication to ortho-
topic diversion. This idea, although
controversial, has been discussed in
previous reports.15,19

The available literature suggests
that women may have a smaller risk
of urethral recurrence after orthotopic
diversion than men.21,22 Again, it has
been noted that women with primary
bladder cancer seem to have a lower
incidence of secondary urethral tumor
involvement than men.3,9 It must be
kept in mind that the number of

Table 2
Tumor Recurrence in Retained Urethra of Women Undergoing Radical

Cystectomy and Orthotopic Urinary Diversion

Median Number (percent)
Number of follow-up of urethral

Study patients (months) recurrences

Stenzl et al. (2001)18 102 26 0 (0%)

Stein et al. (2002)14 88 30 0 (0%)

Ali-El-Dein et al. (2004)15 145 17 2 (1.4%)

Lee et al. (2004)16 53 24 0 (0%)

Hassan et al. (2004)17 29 43 0 (0%)

Table does not include the case report by Jones et al.20 of urethral recurrence in a female patient.
A series by Studer and Zingg22 evaluated 200 patients (including 8 women) who underwent radi-
cal cystectomy and orthotopic bladder substitution; overall urethral recurrence rate was 3.5%
(7/200). Because no distinction was made between male and female recurrence, these results are
not included in the table.
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women undergoing orthotopic diver-
sion is significantly smaller than the
number of men, and the follow-up is
shorter in women. Stenzl and associ-
ates9 suggest that this gender differ-
ence might also be the result of a
smaller area of urethral transitional
cell mucosa at risk (in women) for de-
veloping TCC. Furthermore, the area
diminishes even more with advancing
age as the demarcation line between
squamous and transitional cell mu-
cosa migrates cranially, leaving more
of the urethra to be covered by meta-
plastic squamous cell mucosa.23

Summary
The pathologic findings reported here
strongly support the performance of
orthotopic lower urinary tract diver-
sion in appropriately selected women
following radical cystectomy for pri-

mary bladder malignancy. Preopera-
tive involvement of the bladder neck,
although a significant risk factor,
does not seem to be an absolute con-
traindication, as long as full-thickness,
intraoperative frozen-section analysis
demonstrates no tumor involvement
of proximal urethra (distal surgical
margin on cystectomy specimen).
Furthermore, although rare, anterior
vaginal wall tumor involvement may
also be a significant risk factor for
urethral tumor involvement in
women. Other pathologic parameters,
including tumor multifocality, cis of
the bladder, tumor grade, and patho-
logic stage, do not seem to be ab-
solute contraindications (in the face
of normal findings on intraoperative
frozen section of the proximal ure-
thra) for orthotopic diversion in
women. Although long-term follow-

up is critical in all patients, women
undergoing orthotopic reconstruction,
if appropriately selected, can be as-
sured of receiving an oncologically
sound operation and good function
with their neobladder.14,19,22
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Main Points
• With the increasing availability of pathologic data on urethral involvement in women with primary bladder cancer, the use 

of orthotopic lower urinary tract reconstruction has become an increasingly acceptable option for women undergoing radical
cystectomy.

• A retrospective study of cysto-urethrectomy specimens from women with transitional cell carcinoma (TCC) of the bladder found
that urethral tumor involvement and certain pathologic characteristics (eg, bladder-neck involvement) could be used as risk fac-
tors in selecting female candidates for orthotopic diversion. 

• Bladder-neck involvement is not necessarily an absolute contraindication to orthotopic urinary diversion in women, but is an
important risk factor. Intraoperative frozen sections of the bladder-neck margin that show any tumor or significant atypia are
contraindications. 

• Anterior vaginal wall tumor involvement is also a major risk factor for urethral involvement. 
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appropriately selected women.
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